Two new anthraquinones, 4-hydroxy-1,2,3-trimethoxy-7-hydroxymethylanthracene-9,10-dione (1) and 1,2,3-trimethoxy-7-hydroxymethylanthracene-9,10dione (2), were isolated from the roots of Prismatomeris connata, a Chinese medicinal herb. Their structures were elucidated by spectroscopic analysis. Compound 1 exhibited cytotoxicity against a panel of H1229, HTB179, A549 and H520 lung tumor cell lines with IC 50 values ranging from 12.3 to 20 μM.
An EtOH extract of the roots of P. connata was successively fractionated with petroleum ether (PE), EtOAc, and BuOH. The EtOAc-soluble part was subjected to repeated column chromatography over silica gel, Sephadex LH-20, and semipreparative HPLC. Two new compounds were identified: 4hydroxy-1,2,3-trimethoxy-7-hydroxymethylanthracene-9,10-dione and 1,2,3-trimethoxy-7-hydroxymethylanthracene-9,10-dione (1 and 2, resp.).
Compound 1 was isolated as a yellow power, with a pseudomolecular ion [M + Na] + at m/z 367.0786, indicating a molecular formula of C 18 H 16 O 7 with eleven degrees of unsaturation. The IR spectrum exhibited the presence of hydroxyl (3442 cm -1 ), carbonyl (1666 cm -1 ), and aromatic rings (1604, 1572, and 1467 cm -1 ). The UV spectrum suggested the presence of an anthraquinone chromophore, according to the absorption peaks at 207, 257, 418.5 nm [5] . The 1 H NMR spectrum (Table 1) , three methoxyl groups δ C (61.8, 61.7, 62.0), and one benzylic hydroxymethyl δ C (64.6). Thus, compound 1 was deduced to be an anthraquinone with five substituents. Correlations from aromatic proton δ H 8.15 (s, 1H) to C-9 (δ 181.4), C-11(δ 135.1) and C-7(δ C 148.4) were observed in the HMBC spectrum of this compound (Figure 2) , indicating that the benzylic CH 2 OH group was located at C (7) . The HMBC correlations from the chelated phenolic hydroxyl δ H 13.61(1H, s) to C-9 (δ C 181.4),C-14 (δ C 111.9), and C-3 (δ C 147.0), implied the location of one phenolic hydroxyl group at C(4) and three methoxyl groups at C(1), C(2), and C(3), respectively. Therefore, compound 1 was named as 4hydroxy-1,2,3-trimethoxy-7-hydroxymethylanthracene-9,10-dione. ( Table 1) were similar except that the signal for OH-C(4) in 1 was replaced by a signal for H-C(4) in 2. Further, the observation of HMBC correlations (Figure 2 ) from H-atom δ H 7.70(s, 1H) to C-10 (δ 182.6), C-14 (δ 121.4) and C-3 (δ 148.5) suggested that the C(4) in 2 was unsubstituted. Based on the 2D NMR spectra data ( 1 H-1 H COSY, HSQC, HMBC and NOESY), therefore, 2 was 1,2,3trimethoxy-7-hydroxymethylanthracene-9,10-dione.
The cytotoxicity of these two new compounds was tested against the growth of H1229, HTB179, A549 and H520 lung tumor cell lines using MTT colorimetric assay. Their activities were relatively low, indicated by IC 50 values from 12.3 µM to >20 μM in all tumor cell cultures treated with compound 1, and only the low IC 50 >20 μM in HTB179 and A549 cell cultures treated with compound 2. These cytotoxicity data suggested that their activity might be affected by the phenolic OH group.
Experimental
General: Optical rotations, Jasco P-1020 polarimeter: IR, Bruker Tensor 27 FTIR spectrometer; UV, Shimadzu UV-2401PC, NMR, Bruker DR-600; ESIMS, Bruker HCT/E spectrometer and HREIMS, Waters Autospec Premier P776 spectrum. Preparative RP HPLC performed with Gilson system using a Nucleodur Gravity column (250 × 16 mm, 5μm; Macherey-Nagel, Germany). CC, silica gel (60-80, 200-300, 300-400 mesh; Qingdao Marine Chemical Group Co.), C-18 RP silica gel (40 and 70 μm; J. T. Baker, USA) and Sephadex LH-20 were used.
Plant Material:
The roots of P. connata were collected in June 2011 from Nanning, Guangxi Province, China, and identified by T. Chen of Fairy Lake Botanical Garden, Shenzhen & Chinese Academy of Sciences (voucher specimen CT20110601, SZG).
Extraction and Isolation:
The air-dried and powdered roots of P. connata (15 kg) were extracted with EtOH (3 × 40 L), and then concentrated the extract under reduced pressure. The extract (280 g) was suspended in H 2 O (400 mL) and partitioned by petroleum ether (PE; 60-90 ; 1200 mL), EtOAc (1200 mL), and BuOH (1000 mL), respectively. The EtOAc part (94g) was subjected to CC (SiO 2 ; 200-300 mesh; PE/EtOAc 5:1 to 1:1) to afford fourteen fractions (Fr.1-Fr.14). Both compounds (1 and 2) were obtained from Fraction13. Fraction 13 was fractionated to CC (SiO 2 ; 200-300 mesh; chloroform/ methanol 1000:10) to yield six fractions (Fr.13a-13f). Fraction 13f was purified over CC (Sephadex LH-20; MeOH), (SiO 2 ; 300-400 mesh; methanol/acetone/petroleum 1:10:80), and then submitted to preparative HPLC (MeOH-H 2 O, 50:50) to isolated 2 (6.2 mg, t R 6.25 min) and 1 (48.4 mg, t R 8.22 min).
